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drivos moko possiblo tho 
disploy of data on an otcii- 
loscopo or o rocordor ovor 
wido rangos of froquoncy. 
Tho photograph shows a 
Genorol Radio Unit Oscil- 
lotor with swoop drivo, usod 
to display tho charactoristic 
of a 185-Mc low pass filtor 
on a two^xis plottor. Tho 
rosulting plot, covoring fro- 
quoncios from 50 to 240 
Me. is shown in tho insot. 
Tho horizontal and vortical 
coordinato linos aro drawn 
by tho plottor pon to cor¬ 
respond to tho calibration 
of oscillator froquoncy dial 
and dotoctor output. 
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NEW BROADCAST MONITORS ADD CONVENIENCE 
IN OPERATION AND MAINTENANCE 


The foiiditions of contiimous opera¬ 
tion im|)os<‘ r(K|uir(‘nu‘nts on hroa^lrnst^ 
iiiK station (‘quipiniMit that are more 
sp<'<ializ(Nl and more stringent than 
those for latM>ratory t^piipment. In tlie 
event of failure of tula's or otlier eom- 
ponents, maintenance proecnlures must 
he simple* and rapid, and Hee(‘s,s to circuit 
eh‘m<*nt8 must he as (‘asy and dir(‘cl as 
possible. This has long Ikh'ii rtH*ogniz<*<l 
by transmitter and studHHK*quipme‘nt 
maniifaeUurers, hut for many years 
monitoring (*quipment design has laggtMl 
in its recognition of thc^SL* im|>ortant 
considerations. 

The* fieneral Hadio Type 11H4-A 
Television Station .Monitor* was the 
first tangible riN'ognition of tlu‘st' re¬ 
quirements by a t<*st-<Hpiipmc‘nt man- 
ufacturer. This modern in.strument, 
which has been ty|a'-approved by the 
Fcnleral Communications Commis.sion,* 
is designeel for convenient access to all 
parts from the front of its rack while 
still in o{M'ration, and it has signal-flow 
liiu*s printetl on its chassis and color- 
coehM adjustments for simple and rapid 
trouble .shooting. 

'fhese same features have now been 
incorjairatCHl in the new models of the 
Type 1181 FriHiuenc}” Deviation Mon¬ 
itor and the Type IIKM Mo<lulation 
Monitor. At the same time, theexternal- 

*(*od.v. C. A., *'New Television Transmitter Monitor.” 
Gfnrrnl Radio J5x/>eriinrn<er, Vol. 31, No. 4, S.'piember, 
t>|). I-IO. 

*.Se« pujWJ U. 



Figure 2. Type 1181-B Frequency Deviation Monitor 
pulled forward and tilted to give access to chossis. 


meter circuits have been modified to 
permit tin* use of huig telephone lines 
Ix'twtHMi the monitor and the external 
meter in remttte monitoring application.s. 

Accessibility of chas.sis and compo¬ 
nents from the front of the rack is il- 
lu.strated in Figure I, which shows the 
Type 1931-H .\mplitude Mtalulation 
Monitor pulletl forward on its slides and 
then tilteil to expo.se the underside of 
the chas.sis. The Type 1181 -It FrtH|uency 
Deviatimi Monitor i.s mounted in the 
same manner, as shown in Figure 2. 
Ever>' operation — initial iimtallation, 
operation, and maintenance — can be 
done from the froni of the rack. Note 
that, for InUh in.struments, as the as¬ 
sembly is drawn forward, the dust cover 
remains firmly attached to the rack. 
All power and other connections remain 
connectinl during th(*se manipulations. 


Figur* 1. Typ« 1931>B Amplirud* Modulafion Monitor pullod forword on its slidos. (Right) Tiltod to oxposo 

undorsido of chassis. 
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The new circuit for external meter 
connections permits the external kK>p 
resistance to Ik* as hif»;h as otMM) ohms. 
.\ switch is provided at the rear of the 
monitor to disconnect the external meter 
and eonnectinp lines and to substitute 
an internal oOtXhohm resi.sior, in which 
evaait the monitor functions independ¬ 
ently of external connections, d'his fea¬ 
ture aids in isolating any suspeclLHl dif- 
fictdties in the external circuits. The 
circuit is shown in Figure 3. 



Figure 3. Circuit for external meter connections. 


FREQUENCY DEVIATION MONITORS 

Thr('e models of the Typk 1181 hVe- 
qutmcy Deviation MoniUtr are now avail¬ 
able, each d<‘signf*d for a sp(‘cific t\q)e 
of SL'rvice. 


Type 1181-B Frequency Deviation 
Monitor 0.5 to 1.6 Me 

This model, which supersedc»s the 
Typk 1181-A, is fle.signed for use in the 
standard broatleast band, where, al¬ 
though the FCT’ recpiirements tni trans¬ 
mitter stability an» zt 20 cycles per 
.swond, transmitter fr<'qtiencies must, as 
a practical matter, be held to a va*ry few 
cycles. d'h(* crystal oscillator, tempera¬ 
ture control, and other circuits are 
similar to those used in the A-m(Klel, 
and their stability and geiuMal r(*lia- 
bility have been j)rovf*d in over I7(K) 
installations in all parts of the V. S. and 
Canada, mid in countries ovei'st'as. The 
block diiigram of Figure 4 illustrate.s the 
principle* of operation. 


The monitor can be used either at the 
transmitter site or at a location remote 
from the transmitter in aci'ordance 
with the I'C(’ rules permitting the un- 
attende'd operation of transmitters. Re¬ 
mote operation up to several mih*s is 
possible with only a tun(*tl antenna. 

Type 1181-BT Color Subcarrier Monitor 
3.579545 Me 

The Color Subcarrier Monitor uses 
circuits identical with those* in the 
standard broadcast model, but the 
quartz crystal is operattn:! at a very low 
oscillation amplitude in order to achieve 
maximum long-term stability. 

In color-T\’ transmitters, the stand¬ 
ard cokir-subcarri(*r-fre(iuency signal of 
3..")79545 Me is nmk*!! at any location 
where a color program originates, whet her 
“live” or film. It is u.sually generated by 
an oscillator at that location, generally 
at or near a studio rather than at the 



Figure 4. Block diagram of the Type 1181-B Frequency 
Deviation Monitor. 


transmitter. Although there is no spe¬ 
cific FC'C requirement that this fre*- 
(luency be inonitornl, it must be held 
within zt 10.7 cps at all times. Good 
operating practice, therefore, makes 
continuous monitoring very desirable. 
The Type 1181-HT C'olor Subcarrier 
Monitor is ideally suite<l for this appli¬ 
cation. It indicates frequency deviation 
directly in cycles tier second, and its 
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stability of one cycle per month or five 
^ cycles per year obviates the innrc'ssity of 
frequency checks against an external 
source, while its price is less than half that 
of most counter-type frequency meters. 

This monitor is inten(l(Hl for oiK'ration 
at the single frequency of 3.579545 Me 
only and can be used only with an un¬ 
modulated signal input. 

Type 1181-BH Frequency Deviation 
Monitor 1.6 to 15 Me 

Identical in its circuitry and general 
arrangement to the Type 1181-B, this 
higher-fn'quency mcMlel operat(\s in a 
fnHpiency range that includes such serv¬ 
ices jis aeronautical, maritime, marine, 
public safety, and international broad¬ 
cast. While the present FCC frcKpiency- 
stability requirements for these services 
are 30 to 50 parts p(‘r million, the use of 
highly seletttive narrow-band receivers 
^ to minimize interference retjuires a con¬ 
siderably higher degrtn^ of carrier-frt*- 
(piency stability. The monitor is the 
least expensiv'e and most reliable means 
of assuring the dc^sirtnl carrier accuracy. 



Figure 5. Panel view of the frequency deviation 
monitor. 


General Construction 

All three models are identical in con¬ 
struction: the Type 1181-B shown in 
Figurt's 5, 0, and 7 is typical. Figure 5 
shows the front panel, from which all 
controls have been removcHl so that ac¬ 
cidental misadjustment cannot occur. 
Only the indicators of frequency devia¬ 
tion aiul crystal temperature are visible. 

The front panel is easily removed by 
means of the four fasteners sliown in 



Figuro 6. Monitor with dress 
panel removed giving access to 
adjustments and controls. Circles 
around ojustments are color cod¬ 
ing marks. 



lET LABS, INC in the GenRad tradition 

www.ietlabs.com 

534 Main Street, Westbury, NY 11590 TEL: (516) 334-5959 • (800 ) 899-8438 • fax: (516) 334-5988 















GENERAL RADIO EXPERIMENTER 


6 



Figur* 7. View of a portion of the chassis showing 
signal flow lines. 


the cornors. givinji; accos.s to the adjust¬ 
ments and eontrols, as shown in Figure 6. 


The inside face of the removable front 
panel earries a block diagram and con- 
densed optTating instructions, which, 
together with the signal-flow lines on 
the chassis, make frequent reference to 
the instruction book unnecessary either 
for operation or for maintenance. A por¬ 
tion of this marking is .shown in the 
rear of Figure 7. All test points are 
clearly labeled, and adjustments are 
coded retl, yellow, or giwn, according 
to their degree of importance. Thu.s 
RED means “STOP — do not change 
this sf'tting without first consulting in¬ 
struction book.^’ YELLOW means 
“CAl-TION — some external etpiip- 
ment (voltmeter, oscillo.scope) is re¬ 
quired to set." GREEN means “GO — 
can easily be set without the use of ex¬ 
ternal test equipment." 

In addition to these features, the 
ultimate in convenient accessibility is 
provided by the pull-forward and tilt ^ 
featiu*e shomi in Figure 2. 


SPECIFICATIONS, TYPE 1181-6 


D«viotion Range: d: 30 rradabU* to OIH! 

cycle. 

Carrier Frequency Range: 500 to um kc. 

Accuracy: Whcii rocpivi*d, within ± 6 narts pi*r 
million. An adjustment la provided to bring the 
reading ii»to agreement with monitoring station 
me}Wiin*m(‘nt8. 

Stability: R<*tU*r than one part, in a million 
under normal operating conditions for 6 month.s 
after an inititU aging period. Adjustment.*? are 
provided to com‘ct the indicat'd frequemy in 
term.s of standard-fn*quency transmiH.sions 
whenever necessary'. 

Quartz Crystal: Typk 37(i-T. 

Tube Complement: 

3 — 0SJ7 1 5V4-G 

2 — 0AC7 I — 0H4-G 

2 —TiIIG 1 — OC3/VR105 

2 — 0SQ7.GT 1 — 2050 

SPECIFICATIONS, 

S:ime as for Typk 1181-H ex<*ept us sp(.‘cified 
below: 

InpuJ Frequency: 3.579545 megacycles; unmodu¬ 
lated. 

Frequency Stability: rt one cycle fa r second for 
30 days; :t 5 eyehvs for one year. 


Coupling to Transmitter: .A fi*W inchf’S of wire 
.serving a.s nn antenna are usually Hufheient. 
A minimum of 50 millivolts Ls requirul into 
a high-imitedance grid circuit. 

Accessories Supplied: Quartz crystal, 2 CAP-35 
Power Cords, spare fust's, and plug for con- 
lu'cting an external meter. 

Remote Indicator: KxU'rnal meter for local or 
n*mote deviation indication can be connected. 
Maximum external loop resistance: 5 Kil 
Power Supply: 105 to 125 (or 210 b) 250 volts), 
50 to iiO cycl(‘.s. 

Power Input: 25 watts for heater circuits, 100 
watts for monitor circuits. 

Mounting: 19-inch n‘lay-rack panel. 

Panel Finish: St.'indard Gtaieral Radio black 
crackle. Certain .standard finishc's which can 
be pro(s*s.sed in quantity can alw) be siqjplit'd. 
Dimensions: Panel (length) 19 X Oieight) 15*4 
inchtvs. D(‘i)th l>ehind panel, 13 inches. 

Net Weight; 51 pound.S. 

TYPE 1181-BT 

Quartz Crystal: General R.'ulio Typk 370-R. 

RF Sensitivity: .05 to 2.0 volts unmodulated r-f 
input. 

Coupling to Transmitter: .Shiel(li*d cable and plug 
pnividecl. 
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SPECIFICATIONS. TYPE 1181-BH 


as for llSl-B. cxwpt as notod below: 
Fr«qu«ncy: 1.6— 15 Me. 

Frequency Slobility: dz I ppni for 30 days, or 
lH tt»*r; d: 5 ppm for I year. 

R-F Input: 1,6 — 5 Me, 0.1 — 2.6 volts, modu¬ 


lated or uninodulat4'd. 

5 — 15 Me, 0.4 — 3.0 volt^, modu¬ 
lated or unmodulated. 

Quortr Crystal: Cleiieral li:ulio Typk 37l>-R. 
Coupling to Tronsmittor: Shield(al eable and plug 
pnividiHl. 


Type 


Coile Woni 

pricr 

1181-B 

Fr*qif*ncy D*viotion Monitor .. 

MALAY 

$1025.00 

1025.00 

1181-BT 

Color Subcarri*r Monitor.. 

MAJOR 
MADAM 1 

n81-BH 

Frequency Deviation Monitor. «... 

1025.00 


U.N. Pfttent* 2,298.177 urui2,302,r>U3. I.icciitHxl uiidpr pntents of Undin Corpurution uf .Xittericu and Dr. G. W. Pim**:. 


TYPE 1931-B AMPLITUDE MODULATION MONITOR 


The Type 1931 Amplitiido Modula¬ 
tion Monitor, like tin* Type llSl Frt»- 
(pjoncy Doviation Monitor, i.s a Goncral 
Radio devolopment and has hocoine an 
industry standard. T\\o principle of 
o|>eration is shown in Figure 8. Per-cent 
iiUKiulation is indicatcfl continuously on 
a pane?! meter, and a warning lamp glows 
whenever modulation percentjigee.xceods 
a level set by means of a calibrated dial. 

'Fhe audio-fri^queiicy envelop<‘ of the 
nuxiulation wave form is available at 
a pair of terminals for operating the 
rYPE 1932-A Distortion and Xoist* 
.Meter. A 600-ohm program-monitoring 
output is also provided. 


The front panel is shown in Figure 9. 
Only those controls nei*essary to normal 
operation appear on this pain*!, which 
is removable by means of the two 
fiusteners shown. Other control.s and 
indicators appear on the iimer panel 
shown in Figure 10. The chassis-top 
view of Figure 11 shows the circuit- 
flow markings and the color-trodcd 
spots that i<lentify the internal adjust¬ 
ments. 

Constructional feature's of the m*Mlu- 
lation monit4)r are identical with those* 
of the frcxpiency deviation momtor and 
are clearly shown in h'igures 1, 8, 9, 
and 10. 


SPECIFICATIONS 


Rang*: Modulation piTcontagi*, 0 to 110' ,, 
iudirat4‘d by meter oiiiMwitivc i)<*ak.s 0 to 100'© 
on negative pttak.s. The fl 2 t.*<hing lump i.H lul- 
justnbTe to opprate from 0 to 100';© on mgative 
(>eaku. 

CorH*r>Fr*qu«ncy Rang*: The monitor will oper- 
iito at any carrier freijueney frtmi 0.5 to (K) 
megaeyelea. A single 8<*t of coils (t‘ithcr 0.6 to 8 


meg.acyrles or 3 to 60 im*garycles) is Hupplied 
with each instruimmt, tinleus Ixdh setu are 
Hp’ci6r:iJly order***!. 

Corrl*r-fr*qu*ncy Input Impudanc*: AllOUt 75ohmH 
in th«‘ bn)udcast b.-iiui, inen'^ising .slightly at 
higher ciuriir fnipa'iiiMOH and varjdng uom<*- 
what with input tuning. 

Accuracy: Th»: over-jUl accuracy of meauure- 


Figur* 8. Functional tch*matic of th* ampiitud* modulofion monitor. 



LINE 
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inent at 400 cycles is :t2% of full scale at 0% 
and 100%, and ±4% of full scale at any other 
modulation percentage. 

D«f»ctor Lin*ority: The distortion ill the diode 
di*tc‘ctor is very low for frequencies up tei 7500 
fve*hs. Alio VC this frequency, a smidl amount 
of lu^ative^peak clipping occurs, re:u*hing 5% 
at the extreme high end of the audio range at 
15,(XX) cyclis and 100% modulation. 

R-F Pow*r: In the broadcast ranges the maxi¬ 
mum r-f |)ower r(.*quirement w alxiut 0.6 watt. 
Tub« CompUm*nf: The following tubis an* us<'d: 

2 — ()SN7-GT 1 - 2050 

2 — (iS.17 2 ~ 0D3 

1 — (*)AL5 1 — «X5GT 

Worning Lomp Circuit: The OV'KRMODinjA- 
TION lamp will fl:Lsh whenever the negative 
nKKlulatioii ts'oks exm^d the sf'tting of the 
MODULATION PEAKS dnd by 2% or mure 
inodulsitioti, for audio fn*quenci(s lM'twe<*n 30 
and 7500 cycles. For higher audio frequencies, 


the |K*rcentage ovennodulation rcquin‘d to 
flsish the lamp increas<*H slightlv. 

The aci'unicy of the di:U calibnition is ±2% 
of full .scale. 

Muter Circuit: The nsipfillSf* of the PERCENT- 
.\GE MODULATION meter circuit is flat, 
within d:0.25 db, Is^twisai 50 and 15,0(X) cycU*s, 
and within drO.l db between 100 and 10,0(X) 
cycles. 

Either positive or negative modulation pc‘aks 
may b<* reiuj. Calibration in db below 1(X)% 
modulation is provided. 

The meter dynamic chara<*terlstic mwis 
FCC spi‘cificat ions for modulation monitors. 

Audio Monitoring Output: The audio output am¬ 
plifier Is flat, within ± 1.0 db, from 30 to 45,000 
cycles. The intermU imfstlanw* Ls 600 oluns. 
Di-stortion is h»8s than 0.2%. Open-circuit out¬ 
put voltagi' h* alxiut 300 millivolts. 

Fidolity-Moosuring Output: Flat within dbl.O db 
between 30-3(),{XX) cycles with Type 1392-A 


Figur* 10. Viow of monitor with outor ponol romovod showing adjustmunts and control*. 
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Distortion and Nobe Meter connetded. Distor¬ 
tion less than 0.1%. 

Output level varies inverselv with setting of 
MODlliATION PEAKS diaf, thus providing 
retisonably uniform input to distortion meter 
at all modulation levels. Average output level, 
approximately 1.5 volts. 

Residual noise and hum level will not exceed 
-80 db. 

Auxiliary Output: A multipoint connector at the 
rear of the instrument provides a means of 
connecting: 

1. An external Percent.‘ige Modulation 
Meter, either locjil, 800 Q mjix., or 
remote, 5000 ohms max. loop re.sistance. 

2. To a 600-f)hm output for audio monitor¬ 
ing. 

3. The Type 1932-A Distortion and Noise 
Meter. 


Power Supply: 105 to 125 (or 210 to 250) volts, 
50 to GO cycles. Power input is approximatt'ly 
50 watts. 

Accessories Supplied: Multipoint connector Type 
ZC.\P-5 Power Cord, spare fitses, and one sc't of 
input tuning coils (spc^cify frequency range de¬ 
sired). 

Mounting: The instrument is relay-rm^k mounted. 
End frames are available for tabic mounting. 
(See price list below.) 

Panel Finishes: Standard General Rtidio black 
crackle. Certain standard grays which can be 
procj'ssed in quantity can lUso be supplied. 

Dimensions: Panel (length) 19 x (height) 8K 
inches. Depth l^ehind panel, 10 inches. 

Net Weight: 32^ pounds. 


Type 


Cade Word 

Price 

1931-B* 

1931-B* 

1931-P5 

1931.P6 

FRI-SIO 

IModulation Monitor, 0.5 to 8 Me. 

iModulation Monitor, 3 to 60 Me. 

lExtro Tuning Coils, 0.5 to 8 Me. 

Extra Tuning Coils, 3 to 60 Me. 

End Frames. 

TARRY 

TOPIC 

TARRY 

TOTEM 

ENDFRAMEAT 

$625.00 

625.00 

23.00 

23.00 

13.00 pair 


•ir. H. Patent 2.298.177. 


FCC TYPE APPROVAL FOR GENERAL RADIO 
TELEVISION TRANSMITTER MONITORS 


The Fetleral Communicatioius Com- 
aii.ssion lias issued type approval under 
Part 3 of the Commissioii’.s rules for the 
General Radio Type 1184-A-A Tele¬ 
vision Trimsmitter Monitor. The ap¬ 


proval covers operation on all VHF and 
ITIF channels, and the FCC type aj)- 
proval number is 3-105. 

There are some Type 1184-A Monitors 
now in service that dilTer from the ap- 
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provt'fl Type 1184-A-A in two minor 
respects, both easily changed in the field 
without interrupting operation. A bake- 
lite disc in the overmodulation-warning 
lamp is to be removed, so as to make the 
light brighter, and a “Af check^’ push 
button is to be installed in order to 
allow a quick check of over-all operation. 

The Commission has also issuwl type 
approval for the older Type 1183-T-A 
Televi.sion Tran.smitter Monitor. The 
approval covers operation on VHF and 
UHF channels below 800 Me, which 
covers all monitors now in service, and 
theFCG type approval number is 3-104. 

The existing Types 1183 T1, -T2, and 
T3 Monitors now in service differ from 
the approved Type 1183-T-A in the 
same two respects described above for 
the Type 1184. 

We will supply, on request and at no 
charge, instructions and all nece.SvSary 
material for making the changes on all 
Type n84-A and 1183-Tl, -T2, and -T3 


Monitors now in service. Please write 
to our Service Department, 22 Raker 
Avenue, West Concord, Massachusetts, 
giving type and serial number of your 
monitor, shipping address, and name of 
individual who will be responsible for 
handling the matter. 

These General Radio monitors are 
the fii*st complete^ television frequency 
and mo<lulation monitors, and the first 
UHF monitors of any type, to be 
granted FCC type approval under the 
current rules. 

The older Type 1183-T Monitor was 
designed before pre<‘ision-offset opera¬ 
tion, color transmission, and the current 
FCC rules were in effect. The fact that 
it has been granted approval under the 
current rules illustrates one of the many 
advantages of buying General Radio 
equipment. The typical substantial mar¬ 
gin of performance beyond curremt re¬ 
quirements is the purchaser's best avail¬ 
able insurance against early obsolescence. 
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TYPE 1210.C UNIT R-C OSCILLATOR 



The Type 1210 Unit 
R-C Oscillator,* one 
of the electronics hil>- 
oratory’s most us^^fiil 
l»;eneraI-pnrpose in¬ 
struments, hass(*veral 
not ewort hy feat ures: 

1. Smnll jliinoii.*<ions 

2. .Sweepablo, with inex- 

ilrive 

3. SiiM- tiiid ?H|imrc-wavc 
output 

4. how-ini|MM|:iiu*e, low- 
distortion oUt|Mlt 

5. ninli-iinp<Hlum*e, high- 
voltago output 

'I'his V(‘rsiitile oscil¬ 
lator appears now in slightly dilTerent 
external appearaiure, necessitaUMl hy a 
change in internal construction. 

The new nunlel, Tyhk 1210-C-, re¬ 
mains unchanged in its eltHdrical char¬ 
acteristics hut has Imvii redt'signcHl to 
ust‘ etched circuits, a dev«‘lopment that 
n*sults in a grejiter uniformity of |K*r- 
formancc* anti greater reliahility than 
can he a<*hiev(Hl hy individual wiring. 

The etched circuit, like many manu¬ 
facturing developments, has Ikhui some 
years in achieving maturity. Fluxing, 
soldering, and cleaning problems have 
lKH*n largely solved, and its use in equip¬ 


ment where uniformity and reliahility 
are paramount considerat ions is steadily 
growing. For some y(‘ars, the General 
Radit* C’ompany has Ikmui carrying on 
a continuous development program in 
etched circuit technoh)gy with theaimsof 
(1)eliminatingtht*‘‘hugs’* that inevitably 
crop up in a new process and (2) building 
a technique of manufacture and test. 

The fruits of this program can already 
he sc'en in a number of GeiuTal Radio 
instruments, the latest of which is the 
new Typk 1210-C. 

>Bousqurt. V- O.. Pet^^iin. \. P. aiul Sinclair, D. H.. 
“Unit R-C Oi*ciilat€>r —20 (*yrl« to .'iOO Kc.” GrnrmI 
Rtadio Expfrimtnlrr, Vol. 20. No. 12. May. 19^. pp. I-II. 


CONDENSED SPECIFICATIONS 


Fraquoncy Rang*: 20-500,000 C in 5 ranges. 
Fraqwancy Aeeurocy: ± 3%. 

Output Control: l^jgtmthmii', rnlihrati'd 0 .50 dli. 

Output Systam: 3-|a)Kition swit(‘h for Ktpmn^ 
wave, siiit*-wuvc low-irnpcdiuicc, or siiu'-wjive 
high-iinp<'d{iitcc output. 

Low-lmpodonco Output: (For loads of 500 ohms 
and high<T) 0 7 v, d: 1 db up to 2(K) kc. 
HigK-Impodonca Output: (For loads of 10,000 ohms 
and higher' 0 -15 v, it 1 db from 200 e t«i 200 
kc. 


Squara-Wova Output: 0-^tO V |M*:ik tti peak; ri.se 
time apprrtxiiimtelv I4 ps«s*. 

Tuba Complamant: One each OPQT-A, OB2; tw«i 
12AU7’8. 

Power Supply; (i.3 V lie or dc lit 1 limp.; 300 v dc 
at 50 mil. rvi'K 1203-A (biit Powit Supply for 
o|MTation from 115 v, 50 00 cyeh's. 

Mountings: Hhick-criicklc finish aluminum panel 
and -iihs; aluminum eover finished in clear 
laequi-r. 

Dimensions: 10(width) X 5^ (height) X 7 ineh- 
cs (depth) over-all. Weight: (P j Ih. 


Tf/pr Cotl^ H'nnl Price 


1210-C* 

1 Unit R-C Oscillator. | 

AllAI-T * 

$180.00 

1203-B 

48D-P4U3 

1 Unit Power Supply... | 

Relay-Rock Panel (for mounting both 1210-B and 

At.lVK 

1 

40.00 

. S. Pulciit No. 

1203-A in one panel). 

IM 73.427. 

IINII'ANCAHT 1 

10.85 
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The new W.tO luid W50II Variai's* 
are available in four-fcanp: and Hix-Kting 
tLSHC*niblies ils well as the familiar two- 
Kang and thn‘<^KanR; :uss(*mblies avail¬ 
able in most \’aria«’^ typos. This al¬ 
lows double the loa<l eajmeity for single 
lussemblies. ITie table gives the kva 
ratings for 4 and (V-gang lussemblu's in 
(‘ommon circuits. 

All 4-, 5-, luul b-gang models are 
e<|uiptsHl with ball Isnirings. 

CHOKES 

In onler to avoid circulating current, 


it is re<’ommende<l that Typk 50-1* 
C'hok(‘s Ih* us(h1 with these gangs. Order 
chokes as follows: 


AtsemUy Chokts SetiUti 

4-g:ing parallel.3 Tver. 60-Pl 

tV-g{ing parallel.3 Tver. 50-Pl and 

2 Typk 50-P2 

4-gang delta. .2 Typk 50-1*1 

0-gang delta.2 Typk 50-Pt and 

2 Typk 50-1*2 

<t-gang wye....3 Typk 50-Pl 

Tt/pe Code IPard Price 


50-Pl |p4KAI.M*HCIK I $16.00 

50-P2 I TltlPt.KCliUK I 16.00 


!jtad Ualingn — K VA 

Type ParaUel Delia Wye Code Word Price 


W5004BB I 

4-0«ng Vorloc 

23.0 

19.9 


OATAt.CiA.NKA 

$540.00 

WS0O4BBM ' 

4-Gong VoHa< wHh cot* 

20.7 

IH.O 


GATAIJtONKA 

600.00 

W50GSBB 

5-Gang Vorfoc 




CiATAl-CiANPO 

670.00 

W50OSBBM 

5-Gong Vorioc with cot* 




GATAUIONKCI 

735.00 

WS0O6BB 

6-Oong Vorioc 

34.5 

29.9 

40.0 

CiATALGANHA 

•00.00 

W50O6BBM 

6-Oang Vorioc with cot* 

31.2 

27.0 

30.0 

GATALRONSA 

•70.00 

W50HO4BB 

4-Gang Vorioc 

29.9 

^5.9 


NITAUiANKA 

540.00 

W50HO4BBM 

4-Oong Vorioc with cot* 

2S.5 

24.0 


NITALBONKA 

600.00 

W50H05BB 

5-Oong Vorioc 




NITALCJANPO 

670.00 

W50HOSBBM 

5-Gong Vorioc with cot* 




NITAI.BONPO 

735.00 

WS0HG6BB 

6-Gang Vorioc 

44.9 

38.9 

52.0 

NtTAU'.ANSA 

•00.00 

W50HG6BBM 

6-Gong Vorioc with cot* 

42.7 

1 36.9 

49.4 

NITALAONSA 

•70.00 


IT, K. Pftlant appltMl for. 
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